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INTRODUCTION:  Splenic  rupture  is  a rare but  potentially  lethal  complication  of community  acquired
pneumonia.
PRESENTATION  OF  CASE:  We  present  an  unusual  case  of haemorrhagic  shock  following  splenic  rupture
requiring  emergency  splenectomy  in  a 49  year old female  with  community  acquired  pneumonia.
DISCUSSION:  The  epidemiology,  aetiology,  pathogenesis,  clinical  features,  investigation,  management  andase report
ommunity acquired pneumonia
plenic rupture
mergency splenectomy
outcomes  of atraumatic  splenic  rupture  are  discussed.
CONCLUSION:  Atraumatic  splenic  rupture  is  a rare  but potentially  fatal  complication  of  numerous  disease
processes  including  pneumonia.  A  high  index  of  suspicion  and  a thorough  and  systematic  approach  to  the
deteriorating  patient  is required  to prevent  related  morbidity  and  mortality.  Post-operative  follow-up
must  address  the potential  sequelae  of  asplenia.
©  2016  The  Authors.  Published  by  Elsevier  Ltd  on  behalf  of  IJS Publishing  Group  Ltd.  This is  an  open
he  CCaccess  article  under  t
. Introduction
Splenic rupture is a rare but potentially fatal complication of
ommunity acquired pneumonia. We  present an unusual case of
aemorrhagic shock due to splenic rupture in a 49 year old female
ith community acquired pneumonia who required emergency
plenectomy in a rural hospital.
. Presentation of case
The patient presented with low back pain radiating down her
ight leg following three weeks of intractable cough productive
f green sputum. She reported no chest pain, shortness of breath
r fevers, no paraesthesia or weakness of the lower limbs and no
rinary or bowel symptoms. She had completed a course of oral
ephalexin prescribed by her general practitioner. Her only medical
istory was hypertension and chronic low-back pain. She smoked
0 cigarettes per day with a 15 pack year smoking history.
On examination she had no respiratory distress and her vital
igns were normal. She had bronchial breath sounds in the right
ung mid  to lower zones with coarse crepitations. Her abdomen
as soft and non-tender. She had an antalgic gait but normal sen-
ation, power and reﬂexes in the lower limbs. Her white cells
ere 19.2 × 109/L with a neutrophilia and chest radiograph demon-
trated an obscured right heart border favoured to represent
nfective consolidation of the middle lobe of the right lung.
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She was diagnosed with community acquired pneumonia of the
right middle lobe. The cough was  thought to have precipitated the
low back pain. She was commenced on benzyl penicillin, doxycy-
cline and analgesics and was admitted under the medical team.
On the second day of admission she had a medical emergency
team review for hypotension and presyncope. She reported new
onset epigastric/chest pain in addition to her back pain. She was
pale with a heart rate of 78 bpm and blood pressure 66/38 mmHg.
Her chest examination was unchanged and her abdomen remained
soft. Her haemoglobin had dropped from 115 g/L to 77 g/L in three
hours.
She was  identiﬁed as being in shock, likely haemorrhagic.
Initially aortic dissection, rupture of an aortic aneurysm or haemor-
rhage from a peptic ulcer was suspected. The differential diagnosis
included sepsis secondary to her pneumonia or obstructive shock
secondary to pulmonary embolism. Bilateral large bore intravenous
access was  obtained and ﬂuid resuscitation was  commenced fol-
lowed by transfusion of red blood cells. She was given intravenous
ceftriaxone. She was  moved to the high dependency unit and
surgical review was obtained. She was haemodynamically respon-
sive to resuscitation therefore an urgent computed tomography
(CT) scan with contrast of her chest and abdomen was  performed
(Fig. 1). This revealed a ruptured spleen with a large perisplenic
haematoma, large haemoperitoneum and active bleeding in por-
tal venous sequences as well as bilateral pulmonary consolidation
without pulmonary embolism. The presumptive diagnosis was
splenic rupture secondary to repeated coughing in community
acquired pneumonia.
The patient was immediately taken to the operating theatre for
an emergency laparotomy. She had a vertical midline upper abdom-
inal laparotomy and a large haematoma was removed revealing
roup Ltd. This is an open access article under the CC BY-NC-ND license (http://
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Fig. 1. CT abdomen with contrast in the transverse plane at the level of the coeliac
trunk demonstrating perisplenic haematoma and haemoperitoneum.
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HFig. 2. The spleen.
ngoing bleeding. The spleen was found to be nearly avulsed but
ot enlarged. The splenophrenic ligament appeared incomplete,
ith partial rupture of the spleen under the ligament, and the
plenonephric ligament was absent or avulsed resulting in a mobile
pleen with medial lie. Ligasure division of the short gastric and
plenic arteries and veins was performed and the spleen removed
esulting in satisfactory haemostasis. The splenic artery was  over-
ewn and a Blake’s drain was placed in the left subdiaphragmatic
pace before the abdomen was closed. She received transfusion of
ix units of red blood cells and two units of fresh frozen plasma in
otal. The rural hospital did not have an intensive care unit therefore
ransfer to the nearest unit 100 km away was arranged.
The patient was successfully extubated 48 h later and discharged
ome on post-operative day four. Investigations for her pneumo-
ia did not reveal a causative organism with negative ﬁndings for
nﬂuenza A and B and RSV direct antigen tests, respiratory virus
CR, sputum microscopy and culture, urinary antigen testing for
egionella and pneumococcus and serologic testing for chlamydia,
BV and legionella. Histopathology revealed a 95 g spleen measur-
ng 65 × 60 × 30 mm with a 25 mm defect consistent with possible
ite of rupture (Fig. 2). Pulp architecture was preserved and there
as no evidence of malignancy.
On review in the surgical outpatient department two weeks
ostoperatively the patient described an uncomplicated recovery.
er pneumonia had resolved, her surgical wounds were healingPEN  ACCESS
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well and she had resumed nearly all activities. Her only complaint
was some persisting back pain. She had been immunised against
Pneumococcus, Meningococcus and Haemophilus inﬂuenza type b
by her general practitioner but declined the trivalent inﬂuenza vac-
cine. She had also been commenced on prophylactic amoxicillin and
she had been added to the splenectomy register.
3. Discussion
Atraumatic splenic rupture is rare but potentially fatal. The
overall incidence remains unclear but there appears to be a male
predominance of 2:1 [1]. The median age of occurrence is 45 years.
Aetiologies include neoplasia (30%), infectious (27%), inﬂammatory
(20%) treatment related (9%), mechanical (7%) and idiopathic. In
about 9% of cases there are two or more aetiological factors [2]. At
least 55% of patients have splenomegaly. Of the infectious causes,
40% are attributed to EBV and 17% to Malaria (Plasmodium vivax
or falciparum) but there are numerous other organisms that have
been implicated [2]. Atraumatic rupture secondary to cough and/or
pneumonia is particularly rare, with only 12 reported cases since
1980 [3–14]. Streptococcus pneumoniae, Haemophilus inﬂuenza,
Q fever and Legionella have been identiﬁed as pathogens.
The exact pathologic mechanisms resulting in rupture have
not been ﬁrmly established and are likely to be multifactorial
involving anatomical, haematological and immunological factors.
Intrasplenic tension may  be increased by cellular hyperplasia [15].
Ligamentous laxity may  predispose to torsion and venous con-
gestion [16]. Pregnancy, cough, emesis and defecation increase
intra-abdominal pressure [15] and repeated or prolonged such
episodes may  result in accumulated trauma to the splenic capsule.
Lymphocytic and monocytic inﬁltration of the splenic capsule may
result in fragmentation. Reticular endothelial hyperplasia may  pre-
dispose to thrombosis, infarction and haemorrhage. Coagulopathy
or platelet function may  prolong haemorrhage that would other-
wise form a haemostatic clot [17].
Patients most commonly present with abdominal pain and signs
of shock. Chest pain is another possible presentation [18]. Blood
tests should include full blood count, urea, electrolytes and cre-
atinine, liver function tests, cross match and coagulation studies.
Diagnosis can be made on CT in haemodynamically stable patients
only. Otherwise it may  be identiﬁed on bedside ultrasonography or
intraoperatively [15,19]. Further investigations depend on the sus-
pected aetiology and may  entail a work-up for suspected malignant,
infective and/or inﬂammatory disorders.
No randomised controlled trials have been conducted evaluat-
ing the management of atraumatic splenic rupture. In the largest
meta-analysis to date, Renzulli et al. found 85% were managed
surgically which almost always consisted of total splenectomy.
15% were managed conservatively. Organ preserving surgery was
rarely performed and transcatheter arterial embolization was
infrequently utilised. Elvy et al. recommended emergency total
splenectomy in cases of peritonism, high-grade injury, severe hypo-
volaemic shock and malignancy while conservative management
could be tried in the absence of these features [18]. Renzulli et al.
found mortality attributed directly to the splenic rupture was 12%.
Note that deaths attributed to other causes within 30 days were
excluded from the study which may  have underestimated mor-
tality. Long term survival is thought to depend on the underlying
pathology [15]. Adverse prognostic factors include splenomegaly
and age >40 years.
Diagnosis is often delayed likely due to its rarity resulting in a
low index of suspicion. Only 22% will have the diagnosis on admis-
sion to hospital [2]. When admitted with another diagnosis, clinical
deterioration could be misinterpreted as worsening of that condi-
tion (e.g. sepsis secondary to a primary infective process) rather
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han prompting clinicians to consider an atraumatic splenic rup-
ure. A high index of suspicion and a thorough work-up is essential
s a missed or delayed diagnosis increases the risk of mortality [19].
n our case the splenic rupture could not have been anticipated or
revented. The patient was fortunate she ruptured/decompensated
s an inpatient and the diagnosis was made quickly which allowed
rompt access to emergency surgery.
Local guidelines regarding immunizations and antibiotic pro-
hylaxis post splenectomy should be followed. In Australia this
onsists of immunization against Pneumococcus, Meningococcus,
aemophilus inﬂuenza type b and inﬂuenza at least seven days post
mergency splenectomy and prophylactic antibiotics for at least
hree years or lifelong if immunocompromised [20]. Patients should
lso be provided with an emergency antibiotic supply and educa-
ion on the identiﬁcation and possible severe outcomes of bacterial
nfection. An alert bracelet and registration with the asplenic reg-
ster is also recommended.
. Conclusion
Atraumatic splenic rupture is a rare but potentially fatal compli-
ation of numerous disease processes including pneumonia. When
 patient is deteriorating, clinicians must have a high index of suspi-
ion for alternative aetiologies and perform a thorough, systematic
ork-up to avoid delayed diagnosis of atraumatic splenic rupture
nd other uncommon entities and prevent subsequent morbidity
nd mortality. Post-operative follow-up must address the potential
equelae of asplenia and should include education, immunisations
nd antibiotic prophylaxis.
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